Apparent differences between the time curves (as determined by a method designated as the circulation method) of corticosterone concentration in the adrenal venous blood in hypophysectomized rats followed by the administration of natural ACTH and synthetic adrenocorticotropic peptides were demonstrated. When the areas under the curves obtained for 2 or 3 different doses of various adrenocorticotropic preparations were assumed as the responses, parallel dose-response regression lines were obtained for all the peptides tested. The relative potencies computed form this dose-response relationship somewhat differed from those by the established methods. It is suggested that the circulation method may be useful in evaluating the adrenal-stimulating potency of various preparations for therapeutic purposes.
The Hormone Research Laboratory, University of California, Berkeley, California SYNOPSIS Apparent differences between the time curves (as determined by a method designated as the circulation method) of corticosterone concentration in the adrenal venous blood in hypophysectomized rats followed by the administration of natural ACTH and synthetic adrenocorticotropic peptides were demonstrated. When the areas under the curves obtained for 2 or 3 different doses of various adrenocorticotropic preparations were assumed as the responses, parallel dose-response regression lines were obtained for all the peptides tested. The relative potencies computed form this dose-response relationship somewhat differed from those by the established methods. It is suggested that the circulation method may be useful in evaluating the adrenal-stimulating potency of various preparations for therapeutic purposes.
Because of recent progress in peptide chemistry it is possible to achieve the synthesis of a number of active polypeptides possessing adrenocorticotropic (ACTH) activity.
Obvious discrepancies have been noted, however, among the relative potencies of these peptides and that of natural ACTH when assayed by different techniques. The present work is an attempt to obtain more accurate relative potencies by a method in vivo which can approximate the actual potencies of the preparations, either native or synthetic, in the circulating system. EXPERIMENTAL previously Pickering et al., 1963) . The International Standard for ACTH, established in 1962, was obtained from the National Institute for Medical Research, London. adrenocorticotropic peptides corresponding to various NH2-terminal amino acid sequences Synthetic of ACLH were as follows (Li et al., 1960; Li et al., 1964a and b): Lys.Pro.
Val. Gly. Lys. Lys. Arg. Arg. Pro-OH
The circulation procedure Male rats of the Long-Evans strain, weighing 400-550g, are hypophysectomized by the intra-aural method (Tanaka, 1955) 24hrs. before assay. The animals are placed under Nembutal anesthesia, and a clear polyethylene tubing (Cannula B; Clay-Adams, Intramedic PE 60, 0.030" inside diameter, 0.048"outside diameter, and 5"long) is connected with the left femoral vein. A heparin solution (200 units/0.2ml/rat) is injected through this cannula.
After the laparotomy, the left renal vein is ligated at 2 points, at the confluence with the inferior vena cava and at the hilus of the kidney. The capillary veins which flow into the renal and adrenal veins are closed with a cautery. Sometimes the internal spermatic vein flows directly into the renal vein; in this case, another ligature is necessary to avoid this flow. A second tubing (Cannula A;5" long) is inserted into the renal vein between the two ligatures and fixed.
Both cannulas must be filled with saline solution before they are connected with the vein. When the free ends of both cannulas are connected together with a metal tube (the authors used a #22 gauge injection needle for this purpose), the flow of adrenal venous blood passing through the cannulas can be seen (Fig.1 ). the case of natural ACTH, suggesting that the activities of both synthetic peptides are of longer duration than the native hormone. On the other hand, the heptadecapeptide (Fig.5) 
